Reviewing the history of acute intestinal obstruction in 1969, Wangensteen began with the ancients 1 . Praxagoras of the 3rd to 4th century BC was credited with the ®rst reported operation for obstruction, by relieving a strangulated inguinal hernia. Hippocrates, however, felt that intestinal obstruction was the concern of the physician, not the surgeon, and this philosophy was widely accepted until the late 19th and early 20th century. After the advent of anaesthesia and antisepsis, the value of early surgical intervention was recognized and the adagè never let the sun set or rise on a small bowel obstruction' 2 was born.
In the ®rst third of the 20th century, the predominant cause of small-bowel obstruction was strangulated external hernia; however, with the great increase in elective abdominal surgery and the effectiveness of elective hernia repairs, 60% of small-bowel obstructions are currently accounted for by adhesions 3 . The remaining causes include hernias 15%, neoplasms 6%, in¯ammatory causes 5%, mesenteric vascular occlusion 5%, intussusception 3% and unusual aetiology 6% 4 . Here we review the unusual causes of small-bowel obstruction (SBO).
DRUGS
Obstruction may result from pharmacobezoars (bezoars composed of medication), and presenting symptoms may be complicated by excess absorption of the drug(s) from which they are made 5 .
Drugs found in the composition of pharmacobezoars include: aluminium hydroxide gel (used to treat hyperphosphataemia in renal failure 6 ); guar gum (a noncellulose polysaccharide found in over-the-counter diet pills and used to reduce postprandial plasma glucose in diabetes); cholestyramine (especially when used in infants aged 3±10 months for the treatment of intrahepatic cholestasis from extrahepatic biliary atresia or neonatal hepatitis 5 ); barium sulphate 7 ; enteral feeding solution 8 ; bulk laxatives (psyllium derivatives) 9 ; and activated charcoal 10 .
Obstruction from pharmacobezoars is favoured by concurrent use of drugs that inhibit intestinal motility 8 and the presence of low-grade adhesions 10 or other lesions such as a carcinoma. Treatment may be conservative (nasogastric aspiration, rehydration, cessation of the offending medication) or surgical. Occasionally, endoscopic treatment has been of value 5 .
The use of warfarin (but not usually heparin) can lead to formation of intramural haematomas, most commonly affecting the jejunum 11 . Management of the condition should be conservative with fresh frozen plasma and vitamin K administration. Intussusception or bowel-wall necrosis may necessitate surgical intervention 7 .
Non-steroidal anti-in¯ammatory drugs have long been known to cause or aggravate ulceration of the stomach and duodenum. However, formation of a diaphragm or stricture is increasingly recognized as a discrete entity. They may be long and tapered (as in Crohn's disease), or single or multiple ring-like diaphragms 12 .
Other drugs reported to cause stricture formation include penicillamine (which is associated with elastosis of the skin and may cause ischaemic stricturing of the ileum secondary to vascular elastosis 13 ) and methylene blue (has caused multiple ileal strictures in children exposed to it prenatally during amniocentesis 14 ) . Obstruction due to a decrease in bowel motility has been reported with antihistamines, opioids, clonidine, dantrolene, calcium channel antagonists and erythromycin stearate (though this antibiotic usually increases rather than reduces small-bowel motility) 7 . Atropine and related drugs decrease motility by blocking parasympathetic nerve effects. These effects are dose-related, so drugs such as Lomotil (diphenoxylate) are unlikely to cause obstruction unless used in conjunction with another motility depressant 7 . In patients with ulcerative colitis, postoperative stoppage of steroids has been reported to cause obstruction. IATROGENIC SBO has been reported after laparoscopically assisted vaginal hysterectomy 15 . Intramural duodenal haematoma is most commonly precipitated by blunt trauma; it has, however, also been reported after endoscopic biopsy of the duodenum 16 . A few cases of SBO have been due to ureteric band obstruction following transperitoneal ureteric reimplantation for vesicoureteric re¯ux 17 .
When the in¯atable penile prosthesis was introduced in 1973 for the treatment of impotence 2 , it had an initial complication rate of about 50% including SBO. With improvements in the design and implantation technique the complication rate is now lower, but SBO still arises from intraluminal migration of an intraperitoneal reservoir 18 . The most common operation in paediatric neurosurgery is the ventriculoperitoneal (VP) shunt, which has one of the highest complication rates for a neurosurgical procedure. Improvement in both shunt design and operative technique have reduced morbidity, but SBO caused by catheter entanglement is a well-reported hazard 19 . As the shunt most commonly knots during attempted removal of the catheter, operative uncoiling may be required. Continuous ambulatory peritoneal dialysis can in rare instances cause intestinal obstruction bȳ ange migration 20 . Percutaneous endoscopic gastrostomy tubes have likewise caused SBO by¯ange migration 21 . Biliary stents are commonly used in the treatment of obstructive jaundice. Complications at the time of insertion include SBO due to stent dislodgement 22 .
In the newborn, failure to diagnose exomphalos can result in SBO when the umbilical cord is clamped too close to the abdominal wall 23 .
INFECTION
Ascaris lumbricoides infection is distributed world-wide, with the highest prevalances in East Asia, Latin America and Africa. The clinical manifestations vary from chronic nonspeci®c enteritis to ascaris pneumonitis and biliary ascariasis 24 . However, the most common complication resulting from ascaris infestation is obstruction of the small intestine, due to the physical presence of paralysed worms, local in¯ammation or muscle spasm. The bolus of worms may act as a relatively ®xed point, allowing development of volvulus. Gangrene may also arise from pressure necrosis, localized volvulus or intussusception 25 .
Strongyloides stercolaris is another helminthic nematode that inhabits the human small intestine. It is more prevalent in adults than in children and is associated with altered immune states, chronic disease, and low socioeconomic status 26 . It has a peculiar life cycle, being auto-infectious; this allows it to persist inde®nitely within the host. The diagnosis depends on identi®cation of larvae, eggs, or adult females in stool or duodenal aspirate or in biopsy material. Strongyloides has been reported to cause intestinal ileus and subacute intestinal obstruction 27 ; management is conservative, with mebendazole or thiobendazole and supportive therapy.
SBO due to intramural haemorrhage and oedema has been reported to result from infection with Aeromonas species 28 . Dif®cult to isolate and easily confused with normal colonic Enterobacteriacae, the usual clinical manifestation of Aeromonas infection is diarrhoea. Infection is most common in the elderly and in infants under 3 with peak incidence in the summer months.
FOREIGN BODIES
Foreign bodies of the small intestine are commonly encountered by the surgeon. Most inert objects, once they have passed through the pylorus, are easily passed through the rectum, but there are exceptions. Impaction of a foreign body can cause perforation, bleeding and ®stula formation; the most important considerations are the size, shape and nature of the object. Groups of patients who frequently ingest foreign objects are children under 5 (who swallow them accidentally or from curiosity) and patients with alcoholism or psychosis 29 .
Bezoars are a concretion found in the stomach or intestine. They usually originate in the stomach, causing non-speci®c symptoms such as epigastric pain, dyspepsia and postprandial fullness. However, when they migrate to the small intestine they cause mechanical SBO. Most come into one of ®ve groupsÐphytobezoars, trichobezoars, lactobezoars, pharmacobezoars (already discussed) and food bolus bezoars. Obstruction by food bolus bezoar can stem from the amount of certain foods swallowed. Previous gastric surgery, incomplete mastication, rapid deglutition, swallowing of large nuts or pits 29 , intestinal narrowing due to congenital bands, strictures, or physiologically narrowed segments and the presence of Meckel's diverticulum 30 can all be contributing factors. Gastric operations for gastroduodenal peptic ulcers are the most common predisposing factors and bezoars constitute a manifestation of postgastrectomy syndrome 31 .
A great variety of fruit and vegetable matter has been reported in phytobezoars including persimmons, orange pith, grapefruit, mango, carrots, pickled onions, Brussels sprouts, green ®gs, and dried fruits. Populations living on bulky vegetable and carbohydrate diets are liable tò ileosigmoid knotting'Ðthe result of ileum wrapping itself round a redundant loop of sigmoid colon, or vice versa, rather than phytobezoar formation. Various con®gurations can occur, leading to the formation of a knot which then tightens, leading to double loop obstruction 32 .
Trichobezoars are impactions of hair that are usually con®ned to the stomach. Occasionally they have a tail that extends through the pylorus and proximal duodenum. When trichobezoars become dislodged, they migrate into the small intestine causing SBO. More than 90% are found in females, usually adolescents 33 . There is disagreement as to whether most patients have an underlying psychological disorder, but it is noteworthy that individuals with trichophagia do not develop bezoars 34 . The Rapunzel syndrome arises when the twisted ®brous strands of hair extend from the stomach through the entire length of the small intestine 34 . Only four cases have been reported.
Milk curd obstruction (lactobezoar) was described in 1970 by Smythe as inspissated milk syndrome 35 . This condition typically occurs in preterm infants aged 5±14 days who are being fed concentrated formulas, but has been reported in infants up to 7 weeks of age 36 . The aetiology has been hypothesized to include concentrated formula,
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V o l u m e 9 3 J u l y 2 0 0 0 dehydration, immature gut function and defective absorption of protein, aminoacids and fat. 43 cases were reported up to 1980 but only 2 have been reported since then. It is possible that modi®cations in formulas for low-birthweight infants, or in the care of preterm infants, have decreased the incidence of milk curd obstruction. Food bolus bezoar is unusual but prune-induced SBO is well documented 36 . Candy bezoar is usually due to bubble gum, but in one case the child was consuming large amounts of an agar-based candy 37 .
An account of foreign bodies as a cause of intestinal obstruction would not be complete without mention of pica. Patients with this disorder ingest both food and nonfood substances in an obsessive and compulsive fashion. Food picas include excessive consumption of ordinary foods such as candy bars and soft drinks, and ingestion of unprepared food substances such as coffee grounds or uncooked cereals. Non-food forms include geophagia (clay, sand, dirt), lithophagia (stones, gravel, pebbles), amylophagia (laundry starch, corn starch), pagophagia (ice), trichophagia (hair), and coprophagia (faeces). The disorder tends to affect children, pregnant women, the learning-disabled, patients with anaemia and patients with chronic renal failure 38 . Foreign body ingestion is seldom fatal 39 .
MISCELLANEOUS
Sclerosing encapsulating peritonitis leads to intraperitoneal ®brosis, creating a cocoon-like membrane that encases loops of small bowel and causes intestinal obstruction. Most cases are secondary to a drug or disease. It was a side-effect of the discontinued beta-blocker practolol, and has also been associated with chronic peritoneal dialysis, cirrhosis of the liver, carcinoid syndrome, familial Mediterranean fever and asbestos exposure 40, 41 . The idiopathic (primary) form is rare.
Abdominal cocoon is an unusual cause of intestinal obstruction in children and adolescents 42 . The condition was ®rst described in 1977 43 , and since then 20 cases have been reported in English. The condition is characterized by encasement of the small intestine in concertina-like fashion, with a ®brocollagenous membrane. This disease seems mainly to affect girls between 4 and 18 years of age, living in tropical and subtropical regions. There is no evident association with previous surgery or with infections of the peritoneal cavity 42 . The condition must be differentiated from sclerosing encapsulating peritonitis.
Pneumatosis cystoides intestinalis, a condition characterized by gas-®lled cysts in the bowel wall, was ®rst described in 1730. Pearson et al. 44 recently reported a case of SBO from this cause in a patient with systemic amyloidosis.
Intestinal obstruction associated with a body cast has acquired the designation cast syndrome. The site of obstruction is usually the duodenum 45 and the cause is extrinsic compression by the superior mesenteric artery resulting from lumbar lordosis and spine ®xation. Midsmall-bowel obstruction has also been reported.
Xanthomatosis of the intestine is characterized by an in®ltrate of foamy lipid-laden macrophages in the bowel wall. Xanthomatous deposition may occur as an isolated lesion affecting a segment of bowel and can represent a sporadic event without the usual predisposing conditions such as hyperlipidaemia or malignancy. SBO has been caused by obstructing xanthoma at the ileocaecal valve 46 .
SBO due to uterine ®broids has been reported in a handful of patients 47 . Where a pathological description is available, the involved ®broids were grossly enlarged with evidence of recent infarction; the serosal surface may have been in¯amed, causing intestinal adhesion.
Endometriosis is the presence of endometrial tissue outside the uterine cavity. In the Mayo Clinic 48 small-bowel involvement was present in only 0.5% of 7200 cases. Just 11 cases of SBO from endometriosis have been reported since 1929, all but one treated by resection 49 .
CONCLUSION
At present small-bowel obstruction results mainly from postoperative adhesions and the case-fatality rate has fallen to 5±10% 50 . The unusual causes described here should not be forgotten, since they account for perhaps one in twenty cases of a common condition. 
